Abstract
the localized transformation at a defined part of the tissue that is seen in the patient situation. 
27
Long term imaging of complex primary organoids has been achieved via light-sheet 
41
For modelling tumorigenesis in breast tissue, we use an inducible model of breast cancer [9] [10] [11] 42 that has been shown to recapitulate hallmarks of human breast disease 3, 12 (Fig.1a) . In this 
46
controlled by the addition of doxycycline in the media or animal diet 13 . We adapt this tissue 
50
Primary mammary epithelial cells derived from transgenic mice were seeded in 3D matrigel 
62
opposed to all cells of T organoids (Fig.1b) . qPCR analysis of Myc and Neu mRNA expression 63 was performed to normalize doxycycline dosage in both systems ( Supplementary Fig.1 ).
64
Next, we bred the nuclear reporter H2B-mCherry into the T and B mice to mark all the cells (Fig.1c) 
82
( Supplementary Fig.3 ).
83
To analyze the dual-color light-sheet movies (H2B-mCherry-all cells in the organoid, H2B- 
84

91
To better understand the parameters that positively affect a transduced cell in the stochastic 92 tumorigenesis model to start proliferating and establishing a tumor within a normal 93 epithelium, we extracted 9 features of the organoids (n=20) and all the transduced cells in 94 these organoids (n=150) at the start of the imaging (Fig.2c, left 
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Animals
295
The mouse strains TetO-MYC/ MMTV-rtTA 1 and TetO-Neu/ MMTV-rtTA 2 , that have been 
310
Lentivirus cloning and production
311
The lentivirus design is based on pWPXL backbone, which was a gift from Didier Trono
312
(Addgene #12257). The coding region from the original plasmid was excised using ClaI and 
313
NdeI in order to insert a new multiple cloning site (MCS). The pGK promoter was PCR
354
For transduction, after 3 days of growth, the gels were mechanically disrupted and placed in 
366
was supplemented in the media. 800 ng/ml of doxycycline was used to induce T organoids 367 and 600 ng/ml was used for B organoids. qPCR analysis was used to standardize the 368 doxycycline dosage for B organoids (see below).
qPCR analysis
370
The qPCR technique was performed following the MIQE guidelines, where the total RNA was 371 isolated from the mammary gland organoids using RNA PureLink Mini Kit (ThermoFisher Cat.
372
# 12183018A) and 2.5ug was reverse transcribed to cDNA using SuperScript VILO cDNA 
386
Immunofluorescence staining
387
Matrigel cultures were grown as described above and plated on Nunc™ Lab-Tek™ II (Thermo
388
Cat. # 155382) chambers. At pre-defined timepoints, the gels were fixed using 4% PFA for 2- 
399
Stained gels were imaged on Leica SP5 confocal microscope using 63x water lens and the
400
LAS AF imaging software.
402
Light sheet microscopy
403
Sample holder preparation and mounting:
404
Imaging was performed on the InVi SPIM inverted light-sheet microscope (Luxendo Light- 
434
Images were recorded as 2D planes ranging from 100-500 in number, depending on the channel to the converted intensity data ( Supplementary Fig. 4 ).
457
The data were then loaded into Imaris 10 for 3D visualization and further processing. Using the
458
Imaris' Surfaces function, we segmented the nucleus center probability maps into objects. To 459 do so, probability maps were manually thresholded, using a surface smoothening parameter 460 of 0.3 µm; the minimum quality parameter for seed points was set to 0.1, and object splitting 
471
Center of mass coordinates of each cell were measured and exported from Imaris for 472 subsequent feature analysis (Figure 2c ).
474
Feature Analysis
475
Observations suggest that tumors in organoids originate from clusters of oncogene- 
